W e have made twenty-five such experiments upon the coronary arteries of the calf. Eleven were without marked effect; two because the portion of the vessel was suspended longitudinally, and the other nine because they were made upon the short main stem of the left coronary. T h e explanation of the absence of effect will appear in a later paper dealing with the anatomical structure of various blood-vessels. 1 O f the fourteen remaining experiments, all showed a definite dilatation varying f r o m 2 to 12. 6 duces little or no effect upon the main stem of the left coronary artery. Although Schlayer (I3) states that human arteries are not responsive post-mortem to the action of adrenalin, Cow has successfully used peripheral arteries from amputated limbs. The extension TEXT-Fro. 4-Coronary of calf. Adrenalin dilatation after heat relaxation.
of this work to the human coronary was undertaken by us and we were fortunate in securing, through the kindness of Professor Aschoff, material from the four cases in table I. 
2½
Histology of corOnary arteries.
Thickened intims Thickened intims Thickened intinas
Thickened intims with calcificatior
Method.--In each case, while the thoracic organs were still warm, a portion of the left coronary artery was removed and placed immediately in a thermos bottle containing Ringer's solution at 37 ° to 380 C. The tissues remained in the bottles at this temperature until the beginning of the experiments.
For each experiment, a ring from two to four millimeters in width was cut from the artery and suspended between two glass hooks. The lower hook was a prolongation of a stationary glass rod; the upper was suspended by a thread from the short arm of a lever at a point eight millimeters from the axis. The writing arm measured 27o millimeters. This magnified the curves about thirtyfour times. The tissues were constantly under tension from a weight hung on the opposite side of the axis. The kymographion rate was about one centimeter in four minutes, and the vessel preparation was suspended in a bath containing IOO cubic centimeters of Ringer's solution, which was in turn surrounded by a large water bath. Oxygen was caused to bubble slowly through the Ringer's solution which was kept at a temperature of 420 C. for the first fifteen or twenty minutes. The tonus removal thus obtained was manifested, as a rule, in the human coronary arteries by a sudden extensive relaxation several minutes after the application of the weight tension and the raising of the temperature. When the lever was again writing a level curve, the temperature was lowered to 37 ° to 38o C. This latter change never caused an appreciable change in the height of the curve. One dose of o.ooo625 of a gram of synthetic adrenalin (I : I,ooo suprarenin) was given in 2 5 cubic centimeters of additional Ringer's solution. The total I2 5 cubic I n our first few experiments with h u m a n coronaries, we used one cubic centimeter of blood serum to protect the adrenalin against oxidation, for T r e n d e l e n b u r g ( I 4 ) , in his work on the quantitative estimation of adrenalin, has clearly demonstrated that serum has this property, and by its use we find that our adrenalin solutions keep colorless even a f t e r exposure to oxygen and heat for several hours. I n the course of m a n y experiments on calves' arteries, it has never m a s k e d the characteristic adrenalin reactions.
Beginning with experiment 88, however, serum was not added until some minutes after the adrenalin action, thus r e m o v i n g the remotest objection to its use. TEXT-Vm. 6. Case 3. Serum and adrenalin were both added before the removal of tonus. T~.xT-Fm. 7. Case 3. Serum was added before, and adrenalin during the removal of tonus.
Experiment 85.--(Text-figure 7.) A ring from the distal portion of the same artery. Similar dilatation follows serum alone, Adrenalin was given during relaxation. This experiment rules out adrenalin as the cause of relaxation. From the following experiment, as well as from later ones, it will be seen that this relaxation was simply the removal of tonus by heat, and was probably shortened by the administration of adrenalin.
TracT-riO. 8. Case 3. The usual sudden removal of tonus by heat and tension alone. Heat dilatation. Pilocarpin (two doses) was followed by temporary constriction. Adrenalin was followed by constriction. minutes apart, were followed by an 8 per cent. contraction, in two sharp rises about three minutes apart. Then sharp relaxation to the first level. Adrenalin gave 20 per cent. con,traction. Serum had no effect. Heating to 47 ° C. had also no effect.
Experiment Io4.--The ring from the proximal portion of the descending branch of the left coronary artery was employed only after the calcified intima had been shelled out. There was a very strong tension curve, the media being probably much injured. Adrenalin gave minimal contraction. figure I4 .) The ring employed was similar to the TgxT-mG. 14. Case 4-Heat dilatation. ,Pilocarpin followed by temporary constriction. W = washout. Muscarin relaxation.
one in Experiment lO2. After heat dilatation, I e.c. of 0.5 per cent. pilocarpin was given. After about one minute, there was a 7 per cent. contraction, which was sustained for three minutes, and then fell sharply.
The preparation was washed out in three changes of Ringer's solution. One e.e. of muscarin (o.i per cent.) was added, and this was followed by a steep 8 In all, twenty experiments were made upon rings cut from the coronary arteries of four human cadavers. Excluding experiments 78 to 82, 9 ° to 92 , and lO6, as pharmacologically dead, we have left eleven experiments upon surviving tissue from three cases.
Each of these three cases yielded at least one remarkably strong adrenalin contraction. Experiment 86, in which no adrenalin was added, must be discarded as unfinished, also experiment lO4 (minimal contraction), as dealing with mutilated tissue. Of the remaining nine curves, six show typical adrenalin contractions varying in degree from 15. 7 to 36 per cent. of the vessel's circumference, and four of these contractions occurred before the introduction of any substance other than adrenalin. In the three remaining experiments, adrenalin failed to act. In experiments 84 and 85, it was introduced before the tonus removal, and in experiment lO4, the tissues had already responded to two drugs. The histological study of numerous coronary arteries from calves and human beings reveals no essential differences between the two species in the structure of muscle or elastic tissue in untreated arteries or in those treated with adrenalin. If we make the improbable assumption that the intimal proliferation observed in all our human cases is responsible for the reversal of adrenalin action, the results are of no less importance, for it is to this class of cases that the greatest therapeutic interest is attached.
Attention should be called to two observations that await the support of further evidence. The two results from pilocarpin are in accord, and the relaxation following muscarin is of interest in' connection with Straub's (15) demonstration of muscarin as a relaxor of heart muscle (negative inotropic action).
Further studies will be made upon the pharmacology of isolated human vessels.
